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I NT R ODUC l l I ON AND OB JE CT 
S e v e r a l repor ts have been is sued ' c overi ng the b e aring 
prop erti es of t~e wr0ug~ t 0~Q~inum alloys c ommon l y used in 
aircr aft con6t~~ct~un (~ ~ f ~ ~' e ~co 1) . The d e v e l op men t of the 
ne w h l g~- st~ength a ll oy 7~S-T has mad e b e ari ng t e st s of t h is 
ma te r ia l desirable . 
The obje c t of th i s i nvos t i~a t i on was t o det e r mi n e the 
be a ri ng y i 01d and u l t i mate st r ongth s of 75S-T alloy in tho 
for m of sheot , i n both with- and ~~ro s F-gra i n dir e ctions, 
an d ext r uded ang l e in thG lon g i tudinal d i~ e c t ion. Ratios of 
b eari ng t o tens il e p r ope r t i o s ~o r e als o det ~ r m in e d. 
It s hould be emphas iz ed t hat the s heot u s e d in t h is in-
v o sti g a t i on was non c lad S~6Ct . P r eviou s i nve sti gat io n s have 
i nd ic a t e d, howe v e r, that rat ~ o s o f bear ing p ro p erties to 
tens i l e p r ope r tie s es~abl i shed fo r non cl ad sh eet a r e e qually 
applicable to a lcl a d s hee t. 
PR OCEDURE A: ~ MATER IAL 
Th e p roc edure f ol lo wed in the s e beari ng str e n gth deter-
mina ti on s was t ~ e s ame as doscri~od i n the earl ie r r eno r ts 
for the si n~le - thi c kneBs typ e sneci me ns ( r eferen ce 1) , 
A photogra:oh of the tjBPC SE.'t1.'O i s sh '.Hn .~n f'igu:c e 1. T h e 
s heet s3)ec i r::ens ,\fere 3- · i n"~~1·-;'; i(~ e st :C-lIJS o f O,064 -.i n c h s h eet, 
l oa~e d i n bea r ing on a 1 /4 . . ! ~ G h di R~e~e: 2 c eel p in : T h e 
a ngl e spe c i men s ~ere machinod fro m O~d leg of a 1/4 -i n ch 
t h i~ k ext r uded sn~le (Die No . ~8365) and ~o r e 2 i n c he s wide 
b~ 1/4 i n c h t~ ic k , l oade d on a 1!2- in c h dia meter st ee l pin. 
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These specimen proportions were found to be satisfactory in 
previous tests of this type. Measurenents of hole elongation 
were made'with ~filar mi~~~meter microscop~. ~ests were 
made in triplicate for edge distances of 1 . 5 , 2 , and 4 ti n es 
the pin diameter . 
The tensile properties of the sheet and extruded angle 
are shown in table I. The se values arc fithin the ranGe con-
sidered · typ ical for 75S-T alloy in these forms . 
RESULTS AND DISCUSSION 
The i ndiv idual bearing test results are shofn in table 
II . The bearing y i e ld stre ngth values were obtained from 
the beari ng stress-~ole elongatio~ curves shown in fi~ures 
2 to 4 , using a n offs et fro m th o initial straight line por-
tion of tho curV 0S equal to 2 ~ o rcont of tho nin diameter . 
Indicated als o in tabl0 II a r0 the types of failur e s obtained. 
Failures by s h e ar and tension in the margin above the pin 
were predo~inant for ed g e dis tanc es of 1.5 and 2 diameters 
for both sheet and extruded material. For edge distances of 
4 diameters, f a ilur e s occurred by bearing or crushing the 
metal above the p in. 
Rati os of avorage b eari ng to t ~ nsile properties are shown 
in t~ble III. Si n ce the bearing properties for the sheet did 
n~t show ma rked directional char a~t eristics, the percentage 
differences in ratios of bearin g yield to tensile yield 
s~ren gth for t~e two directions are of about the same magni-
tude as the differences in tensile yield strengths g iven in 
table . I. The ratios for the 75S-T sheet are in g ood agreement 
with those previously obtained for ot~~r hi~h ' strength alumi -
num alloys in the plain and alclad forms , as shown in table 
IV. The ratios for the extruded angle , however , are appreci-
ably lower than obtained for ot he r alloys in the form of thin 
extrusions. Additional tests are obviou~ly needed to indicate 
bearin g values for thicker 75S-T extrusions . 
CONCLUSIONS 
The results of this investi gat ion of t he bearing proper -
ties of 75S-T bare sheet (0.064 in.) and 75S-T extruded angls 
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(1/4 in. thick) are believed to justify the following con-
clusio n s: 
1. Si n ce the tensile properties of the materials us e d 
we r e ifithin expe cted li mits for , 75S-T , the tearing s~rength 
r atios p~3sented may be considered representative for com-
merc ial mater ial. 
2 . As indica ted in table II, the bearing properties of 
75S-T she et do n ot s how si gnificant · directional character-
is tics . Th e diffe r ences in ratios of bearing yield to ten-
sil e yield streneth shown in table III for the with- and 
cr oss-gra i n dir e otio n s reflect differ cnces cin tensile yielfr 
. '. r · • 
strength rather tha~ differences . in beari ng properties .• ' 
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3. The rati o s of bearing ; to ~ensile , prope~t~e;:; s1;own 
in t a ble IV for . the 75S-T she et are In -- g ood ,agreement with 
t he r at i os previou sl y reported for . other . h~gh str9~gt ~ alum-
inum alloys in both bare and alclad forms. The ratios of 
the ~ r esent tests may te c on sidered app licab le, theref or e, to 
alclad a s well as to bare 75S - T s hoot . The ratios for tho 
75S-T extruded a n gle a r e approximately 16 percent l e ss tha n 
obt ained fo r til e 75S-T s heet. Additional tests of thicker 
extrusions are needed. 
4 . The following nom ina l r atio s of bearing to tensile 
prop erties a r e propo sed for th e material tested. 
Ed ge distan c e = 
1.5 x 12 in diam e ter 2 or more X 12 in diameter 
Material 138 BY8 13S BYS 
TS TYS TS TYS 
75S-T shee t ( 1v) 1.5 1 .4 1.9 1.6 
1/4-in. 75S-T 
ext ruded angle 1.3 1.3 1.6 1.4 
The above r a tios fo r s heet a r e ap~li c ab le to with-grain 
tensi1 8 p r opert i e s only and are t h e same as r ecen tly propos e d 
for the other h i gh strength aluminum alloys in the form of 
sheet. The ratios for the ext ru ded angle should be li mit ed 
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to thickne~~~~ ~f 'material oiippr~~im~t~l~ 1/4 inch until 
the beB:I..i 11,g str·e.ngth of other \~hic.k )1 esse· s c'an be investigated. 
A1umim.:m Rese arch Laboratories,_ 
Aluminum Company of Amer~ca, 
Hew' K:onsington. Pa. , "June 9, 19 4:4 . 
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.terial. 
Sheet (w) 
Sheet (X) 
TARLE I 
TENSILE Pl{OPERTIES OF "l5S-T SHll'1' (O.OM IN.) AND EXTRUDED ANGLE (lI-l-IN. THICK) USED lOR BlWUW m3TS 
Ulti-.te Yield nOTtion S~aoi.,n Stre~th, S~affih in in., .tarial. Duaotion* pn lO. 9 f .. t), per oent pu 
Sheet 11th-Grain (I) 80 600 70 500 H.a 
Sheet 
.!orou-Grain (X) 80 000 66 400 13.'1 
htruaion Longi tudinal. (L) 91 600 82 800 10.0 
• Standard tension test specimens for sheet me~als - Fig. 2 of Standard Methods of Tension Testing of Metallic Materials EB-42), 1942 Book of A.S.T.M. Standards, Part I, p. 898. 
Test 
No. 
1 
2 
3 
Avg 
1 
2 
3 
iTg 
TARL' II 
BEARING STRlNGTHS OF 75S-T SHIK'l' (0.054 IN.) AND El'l'RUDED A!«ll.E (1/4 IN. THICK) 
Beariruz StreTLlrlh mli l~g~ ~tst~~:A; .. r TJlle of ~epf;s D~~::t:r !n>e of r~eprna m haste Yleld· Fulure** Ultlllzte Yield* lulure** Ulti-.te 
133 ~O 101 500 S 160 000 117 500 S 184, 700 133 900 105 500 S 166 600 117 500 S 178 100 
rfi e88 rg~ 888 S tii is tH ~8 S ~t !S8 
129 800 101 500 S 167 800 114 000 S 1?? 000 130800 103 000 S 117 800 115 500 B 189 300 m~8 !8~ ~ 8 Ui '-88 H~ ~8 s ~~ iSS 
D~~:t:r !Yl>e ot Yield· lulure** 
124, 000 B 124 000 B ti~ as8 B 
124 000 B 124 000 B 
riti88 B 
Ihtrudon (L) 1 122 600 106 000 S 160 800 123 000 S l'79 300 118 000 B 2 123 800 106 200 S 152 500 ill 000 S 169 400 117 000 B 3 ti~ ~8 r8~ ~8 s t~~ H* &i s Ht~ H~~ ATg 
Teata of s~eet on 1/4-in. diameter ateel pin tD/t - 4). Teats of extruded angle on 1/2-in. di ... ter ateel pin lD/t - 2). All apeoiaena 2 in. wide. 
B 
* Strea. oorreaponding to offaet of 2 per oent of hole diaaeter fro, initial .traight lin. portion of beari~ atre •• - hole elopgation ourves shown in ligs. 2 to 4 to.005 in. offaet tor Ill-in. pin, 0.010 offset for 1/2-in. pin). 
- Type of failurel (B) - Bearing or orushing, (S) - Shear and tension. 
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TABLE III 
RATIOS OF AVERAGE BEARING 'ill TENSILE STRENGTH(lOR 75S-T SHEJ'l' (0.064 IN.) AND 
EXTRUDED ANGLE 1/4 IN. THICK) 
liRE Distance -
6 
.:> x 1"1 Diameter ~~ ~J:'.l .n 4. I Pi DiaIeter 
Material ~ ~ I 
Sheet (w) 1.63 1..(6 Z.03 
Sheet (1) 1.62 1.54 2.05 
Extrusion (L) 1.35 1.27 1.69 
Bearing tests of sheet on l/4-in. diameter steel pin (D/t - 4) 
Bearing tests of angle on liZ-in. diameter steel pin (D/t - 2) 
.All specillenB 2 in. wille. 
BS - Beari~_Strength 
BYS - Bearing-Yield Strength (Offset - 0.02 I pin diameter) 
TS - Tensile Strength 
TYS - Tensile Yield Strength (Offset - o.a per cent) 
TABLE IV 
~ I 
1.66 2.25 
1.74 2.34 
1.44 1.91 
COMPARISON OF RATIOS OF BEARING TO TENSILE STRENGTH lOR VARIOUS WROUGHT 
ALU1IINUK ALLOYS 
EdlZe Distance -
Alloy Reference 1. ~ x!'1n y~am.eter ~.U, x P1n 1J~8Jleter 4.~. x 1 
I ~ I m I 
Q.064-i,n. Sheet 
243-TJWf 12-43-7 1.52 1.41 1.98 1.64 2.37 Alo.2 - (W) 12-43-7 1.53 1.37 2.00 1.56 2.35 
243-RT (W) 12-43-7 1.45 1.40 1.83 1.54 2.32 
IA75s-T ~t 12-43-19 1.72 1.51 2.23 1.71 2.61 Alc.IA75 (W) 12-43-19 1.62 1.42 2.08 1.61 2.35 
24S-'1'81 ~ 12-43-19 1.45 1.42 1.97 1.59 2.39 Alc.24S- (W) 12-43-19 1.54 1.46 2.06 1.61 2.48 
753-T ~W~ Present tests 1.63 1.46 2.03 1.66 2.25 75S-T X Present tests 1.62 1.54 2.05 1.74 2.34 
k\i":!l.l!iS2ns 
243-T( .070 in. 12-43-7 1.54 1.42 1.91 1.69 2.45 
thiok) 
24S-T( 3-3/4 in. P.T. 42-65 1.18 
thiok) 1.23 1.54 1.44 2.08 
758-T (1/4 in. Present tests 1.35 
thiok) 1.27 1.69 1.44 1.91 
m 
1.76 
1.86 
1.42 
1n !l~ameter 
~ 
1.80 
1.70 
1.71 
1.79 
1.71 
1.62 
1.65 
1.76 
1.86 
1.89 
1.60 
.1.42 

NACA TN No. 974 Fig. 1 
Figure 1.- Arrangement for bearing tests using Filar mi-
crometer microscope for measuxements of hole 
elongation. 
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Fi gure 2.- Bearing ~tre~8-hole elongation curves for aluminum alloy fheet, 
758-T (W gra in). 
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Fi Gure 3. - Be8rins ~tress-hole elonsation curves for aluminum alloy sheet , 
758 -T (X grain). 
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Figure 4.- Bearing 8tress -hole elongation curves for aluminum 8lloy extruded Angle, 
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